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(57)Abstract 

PURPOSE: To enhance a pressurization limit of a 
pressure to be exerted on a semiconductor chip 
during an ILB(inner lead bonding) process as one of 
m unting processes of the semiconductor chip having^ 
a bump by a method wherein a cross-sectional shape 
f a surface protective film on an aluminum pad is 
f rmed to be a sloped shape whose taper angle is 
specified. 

CONSTITUTION: When a silicon nitride film as a 
surface protective film is to be treated, a resist 
baking operation is executed prior to a dry etching 
pr cess; the shape of a resist is controlled, an etching 
rate of the dry etching process is lowered, or the like; 
the shape to be etched of the silicon nitride film 4 is 
formed to be a sloped shape whose taper angle is 
70" of below. By constituting this structure, it is 
possible to relax the concentration of a stress in the 
transverse direction at an end part of an aluminum 
pad 3 due to a pressure to be exerted on a bump 6 
during an ILB process and to enhance a pressurization limit during the ILB process. When the 
shape to be etched of the silicon nitride film 4 is formed to be a sloped shape with a taper 
angle of 70lo or below, there occurs no problem even when the pressure to be exerted on the 
bump 6 during the ILB process is increased to 1t/cm2 or more. 
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Specification 

Title of the Invention 

Semiconductor Device 
Scope of Qaims 
Qaiml 

A semiconductor device, wherein the cross-sectional shape of the surface protective coat on an 
aluminum pad is a slope where the taper angle is 70° or below in a construction where the use of a 
bump is one of the mounting methods of a semiconductor chip. 

Description of the Invention 

Industrial Applications 

The present invention relates to a semiconductor device designed to enhance the critical value of the 
pressure applied at the time of mounting relative to a semiconductor chip having a bump. 

Prior Art 

As a result of demand in recent years for the miniaturization of electronic devices, bump technology 
has been focused on as a mounting technology for semiconductor chips. Fig. 2 illustrates an example 
of conventional bump construction and its manufacturing method. In the drawing, the field oxide 
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film 2 having a 1 to 2 i m thickness is formed on a silicon substrate 1, and the aluminum pad 3 is 
formed thereon. Subsequently, the silicon nitride film 4 is formed on the aluminum pad 3 as a surface 
protective coat, and the silicon nitride film 4 on the aluminum pad 3 is removed selectively by using 
dry etching. At this time, the etching shape of the silicon nitride film 4 is larger than the taper angle 
70°, and the shape is nearly perpendicular, even though isotropy dry etching is used because over 
etching has been performed in order to stabilize the contact adhesive performance with the aluminum 
pad 3 at the time of normal etching. Then, a barrier metal 5 is formed by selectively forming titanium, 
palladium, or so forth on the aluminum pad 3. Thereafter, bump construction can be obtained by 
making the bump 6 grow selectively by about 10 to 20 i m by using a method such as plating, with 
gold or the like. 

Problems overcome by the invention 

At the time of the ILB (Inner Lead Bonding) that is one of the mounting processes of a semiconductor 
chip having a bump in conventional bump construction as described above, when a pressure of 1 
(t/cm^) or above is applied at a temperature of 300 to 500 °C, the force is spread sideways through the 
aluminum pad, causing cracks in the silicon nitride film at the edge of the aluminum pad according to 
the stress. This leads to problems with the reliability of the semiconductor device, with the problem 
that the pressure added in order to adhere the bump and the lead material at the time of the ILB 
processing is limited 

The object of the present invention is to overcome existing weaknesses and to provide a 
semiconductor device that has the ability to enhance the pressurization limit of the pressure added to 
the semiconductor chip by ILB processing, which is one of the methods of mounting processing of a 
semiconductor chip having a bump. 

Problem resolution means 



A semiconductor device according to the present invention comprises a cross- sectional shape of the 
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surface protective coat on an aluminum pad which has a sloped shape where the taper angle is 70** or 
below in a construction where a bump is one of the mounting method of a semiconductor chip. 

Operation 

Although the applied pressure has been restricted in the upper limit with the conventional bump 
construction as described above, ILB processing can be performed easily at a higher pressure, and 
mounting having high reliability and stability can be made possible. 

Embodiments 

An Embodiment according to the present invention is provided hereafter, with reference to Fig. 1. 
Fig. 1 is a cross-sectional view of the bump construction of the semiconductor according to the 
present invention. In the drawing, the same mmierals are given in the same sections with the 
conventional side illustrated in Fig. 2, and the description will be omitted. 

In comparison with the conventional example shown in Fig. 2 , there are no differences 
fundamentally in the materials and the manufacturing processes in order to form the bump. 
However, when the silicon nitride film comprising the surface protective coat is processed, the 
etching shape of the silicon nitride film 4 is made to be a sloped shape where the taper angle is 70° or 
below, as illustrated in Fig. 1, by controlling the resist shape by performing resist baking before the 
dry etching process, and also by lowering the etching rate of the dry etching and the like. By making 
such a construction, the stress concentration in the lateral direction on the edges of the aluminum pad 
8, which occurs due to the applied pressure against bump 6 at the time of the ILB processing, can be 
relieved, and the pressurization limit at the time of ILB processing can be enhanced. In the 
construction of the conventional side illustrated in Fig. 2, there is the problem in mounting of such as 
cracks in the silicon nitride film 4 in the vicinity of the edge of the aluminum pad 3 and so forth, due 
to the stress concentration in the lateral direction that occurs at the edge of the aluminum pad 3, when 
the pressure applied to the bump 6 is 1 (1/c) or above at the time of the ILB processing. However, as 
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illustrated in Fig. 1, by making the etching shape of the silicon nitride Him 4 to be a sloped shape 
where the taper angle is 70° or below, the problem will not occur, even if the pressure applied to the 
bump 6 is 1 (t/cm^) or above at the time of the ILB processing. 

Efficacy of the Invention 

According to the present invention, the pressurization limit can be enhanced for pressure applied to a 
semiconductor chip in ILB processing comprising one of the mounting methods of a semiconductor 
chip with a bump, and mounting having a high reliability and stability can be made possible, with 
significant efficacy in practical use. 
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Brief Description of Drawings 

Fig. 1 is a cross-sectional view of a semiconductor device according to the Embodiment of the 
present invention, and Fig. 2 is a cross sectional view of the conventional semiconductor device. 



1 Silicon substrate 

2 Field oxide film 

3 Aluminum pad 

4 Silicon nitride film 

5 Barrier metal 

6 Bump 
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